Removal of hydrogen sulfide from mixed gas was successfully carried out in a batch reactor. The isolated microorganism from Ramsar hot spring was cultured and adapted in an environment with hydrogen sulfide. At 35°C, maximum cell dry weight was 0.43 g/l. For the hydrogen sulfide removal, effect of temperature in the range of 25 to 45°C was investigated. The experimental results showed that the removal efficiency significantly increased with an increase in temperature from 25 to 35°C, then; a slightly decrease in media temperature at 45°C appeared. Maximum and minimum removal efficiencies of hydrogen sulfide were 72 and 1 oxidizing bacteria
INTRODUCTION
variety of biological desulphurization processes for
Presence of hydrogen sulfide in natural gas is operates at ambient temperature and atmospheric pressure considered as one of the most noxious gases. Removal of may eliminate high costs for heat and pressure generation the hydrogen sulfide from sour natural gas is required for in a variety of chemical processes [10] [11] [12] [13] [14] . Hydrogen gas sweetening, odors removal, corrosion during sulfide is converted into elemental sulfur via biological transmission, distribution and prevent environmental pathway [15] . The reduced sulfur compound such as pollution with sulfur dioxide and hydrogen sulfur gases hydrogen sulfide serve as electron donors for anaerobic [1, 2] . The emission of odor gas especially hydrogen phototrophic bacteria or provide growth energy for the sulfide is quite essential for many industrial activities colorless sulfur bacteria [16] . Various microorganism are such as petro-chemical refineries, food processing, dye capable of H S oxidation, including Thiobacillus, production, fuel treatment, wastewater treatment, natural Xanthomonas, Pseudomonas and etc. [17, 18] . gas processing and tanneries manufactures [3, 4] .
The purpose of present investigation was to evaluate Conventional technologies such as physical and chemical hydrogen sulfide removal efficiency via oxidation of processes, including chemical oxidation, activated carbon hydrogen sulfide by the isolated microorganism from adsorption, ozone oxidation and incineration have been Ramsar hot spring in a batch bioreactor under anaerobic used to remove hydrogen sulfide from gaseous stream condition. The effect of media temperature and [5, 6]. These traditional methods are energy intensive and concentration of hydrogen sulfide on growth of the required chemical and high capital costs [7] . Thus, isolated microorganism for the removal of hydrogen extensive research led to biological alternatives for a sulfide were investigated.
natural gas sweetening [8, 9] . Naturally, biological process 2 _ 25%, respectively. At 35°C based on first order biochemical kinetic; the rate of substrate utilization was 0.06 h . 
MATERIALS AND METHODS
of 600 nm using a spectrophotometer (Unico, 2100, USA).
Microorganism and Growth Media:
The mixed culture weight concentration was also determined based o n used for the removal of hydrogen sulfide was isolated optical density of the media by light absorbance as a from Ramsar hot spring (Ramsar, Iran). detector temperatures were 100 and 250 C, respectively. The trace element solution consisted of (g/l) Na -EDTA, Helium gas was used as carrier gas at a flow rate of was adjusted to 6.0 using 1 M NaOH solution. Media and equipment were autoclaved and sterilized at 121°C at 1.2 Cell Growth Measurement: Initially, batch experiments atm for 15 min. But, the vitamin and trace metal solutions were carried out using hydrogen sulfide as an inorganic filtered using a 0.45 µm filter. All the chemicals used for sulfur compound for cultivation of the isolated bacteria. the experiments were analytical graded and supplied by Fig. 1 shows the cell dry weight of bacteria at various Merck (Darmstadt, Germany).
temperatures. According to the obtained data, the Batch Experiments: Batch culture of the isolated 35°C. organism was grown in a 125 ml de-gassed serum bottle under anaerobic condition at atmospheric pressure.
Degradation of Hydrogen Sulfide: Utilization of hydrogen To ensure anaerobic condition, the media in the serum sulfide was determined at five different temperatures for bottle was prepared under nitrogen gas. The serum bottle incubation period of 21 hours. According to Fig. 2a , was contained 50 ml of liquid media, the remaining volume maximum reduction of hydrogen sulfide in the gas phase was considered for the removal of hydrogen sulfide from the mixed gas. The serum bottle was sealed with rubber septum and aluminum crimp.
The sterilized serum bottles were inoculated with 3ml of seed culture. The inoculated culture was purged with a m ixed gas from the gas tank through a two-stage stainless steel regulator under variable initial pressures. The mixed gas comprises of the components of H S, CO , 2 2
Ar and CH gas with the volume percentages of 5, 5, 10 4 and 80%, respectively.
Analytical Method:
The serum bottles were placed horizontally on an orbital shaker (Stuart, S1500 and UK) with agitation rate of 180 rpm. The removal efficiency of hydrogen sulfide was investigated in a temperature range of 25 to 45°C with an increment of 5°C. The gas and liquid samples were taken in every 3 hours. The liquid samples This behavior might be due to high ability of bacteria to uptake hydrogen sulfide. However, the calculation for the removal of hydrogen sulfide from gas phase was based on ideal gas law. On the other hand, the yield of biomass production was calculated by the following relation. The obtained results are summarized in Table 1. (1) Kinetic of Substrate Consumption: Elimination of 25-45°C. of hydrogen sulfide via biological route is defined 
Where, S is substrate concentration (g/l), is the 
